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Introduction
The question how real wage increases affect employment and output belongs to the most controversial questions in economics. Economists in the neoclassical tradition would point to the fact that the aggregate demand curve for labour is downward-sloping so that a real wage increase reduces employment ceteris paribus, which also lowers output via the production function. Keynesians on the other hand would claim that wages are not only a cost factor, but also a determinant of aggregate demand. Therefore, a rise in real wages might promote employment and output by supporting a higher level of demand.
The latter argument is not straightforward even from a Keynesian perspective, however, since a higher wage share in total income, while probably stimulating the demand for consumption goods, will reduce the demand for investment goods if investment is dependent on profits as well as the demand for export goods if the rise in real wages impairs the * Tel.: +41 44 6327331; fax: +41 44 6321218. E-mail address: hartwig@kof.ethz.ch (J. Hartwig).
2 international competitiveness of the economy. Bhaduri and Marglin (1990) have designed a model in the Kaleckian tradition in which this becomes clear.
Whether or not a rising wage share -in other words, a change in the functional distribution of income in favour of the factor labour -promotes employment and output (growth) thus becomes an empirical question according to the Bhaduri-Marglin model. If it does, the demand regime is said to be 'wage-led'; otherwise it is called 'profit-led'.
Over recent years, a number of empirical studies have aimed at determining whether the demand regime is wage-led or profit-led in certain countries. Thus far, the main focus has been on seven countries: Austria, France, Germany, Japan, the Netherlands, the U.K. and the U.S. (see Bowles and Boyer, 1995; Stockhammer and Onaran, 2004; Naastepad, 2006; Naastepad and Storm, 2006-7;  1 Ederer and Stockhammer, 2007; Stockhammer and Ederer, 2008; Vogel, 2008, 2009; Onaran et al., 2011; Stockhammer et al., 2012) .
2 From these studies, the broad picture emerges that the "demand regime in large and medium-sized open economies, as in Germany, France, the UK and the USA, tends to be wage-led, whereas for small open economies, as the Netherlands and Austria, some studies have obtained profitled results" (Hein and Tarassow, 2010, p. 750) .
In this paper, my aim is to determine whether the demand regime in Switzerland -a country that has not been investigated so far (yet has very good data availability) 3 -is wageled or profit-led. In terms of modelling I follow Naastepad (2006) . The beauty of the Naastepad paper is twofold. First, of all studies mentioned above, it exhibits the closest link between the theoretical and the empirical model. Second (and even more importantly), it supplements the analysis of the demand regime by an analysis of the productivity regime.
This means that besides the effects of changes in the functional income distribution on demand growth, the effects on productivity growth and the interaction between the two are also investigated. 1 This study also examines Italy and Spain.
2 Stockhammer et al. (2009) focus on the Euro area as a whole. Very recently, Stockhammer and Stehrer (2011) and Onaran and Galanis (2012) have begun taking other OECD and non-OECD countries into consideration. Table 1 reports descriptive statistics for all variables entering the model.
<Insert Table 1> 3. The model
Demand is the sum of private consumption (c), investment (i) and net exports (e − m) (see eq.
A.1 in the appendix). 5 Wage and profit receivers are assumed to have different propensities to save (eq. A.2). If the wage earners' propensity to save (σ w ) is smaller than the profit receivers'
propensity (σ π ), a redistribution of income towards labour increases consumption demand.
Investment is assumed to depend positively on the profit share (π), output (x), and other factors like the 'animal spirits' of entrepreneurs (b) (eq. A.3). 6 Exports on their part depend positively on the level of world demand (z) and negatively on the ratio of domestic to foreign real unit labour cost (υ/υ f ) (eq. A.4). Equation (A.9) shows that the demand regime (DR) is driven by two forces: the growth of international demand (ẑ ) and the growth of real unit labour cost (ŵ υ λ = − ). The term C describes the impact of wage policy on demand (ˆ/ dx dw ). 8 If C is greater than zero the 5 Government consumption is assumed away because it should not be affected by changes in the income distribution.
6 Hein and Tarassow (2010) criticise that technical progress has no direct positive effect on investment in this specification. They capture this effect by including productivity growth in their capital accumulation equation.
7 I follow Naastepad (2006) in assuming that υ f = 1 and that ˆ0 b = .
8 Note that we have to assume that real wage growth is exogenous for the purpose of this paper while in reality it may not be. But if one wants to determine the impact of real wage variations on demand "it is necessary to perform at least 'thought experiments' based on exogenous variations in the real wage rate" (Bhaduri and Marglin, 1990, p. 376) . It is also interesting to note that Naastepad's application of the model is to a country with a deliberate real wage policy after 1982 (the Dutch 'Wassenaar agreement').
4 demand regime is wage-led; it is profit-led if C is smaller than zero. C can be disaggregated into three components: the effect of wage policy on consumption growth The final step is the modelling of the productivity regime, which is modelled as a combination of 'Verdoorn's Law' (according to which productivity growth depends positively on output growth) and the proposition that high real wage growth induces entrepreneurs to innovate in order to realign productivity growth with high real wage growth (see Hicks, 1932, for instance). Equation (A.10) in the appendix captures these ideas. 9 Rearranging (A.10) yields equation (A.11) for the productivity regime (PR).
In equilibrium,
, from which the equilibrium growth rates of output and labour productivity can be calculated (see equations A.12 and A.13 in the appendix).
Results
The empirical strategy in this section is twofold: (i) to obtain estimates for the model parameters σ w , σ π , φ 1 , φ 2 , ε 0 , ε 1 , β 1 and β 2 in order to determine whether the Swiss demand and productivity regimes are wage-led or profit-led and (ii) to calculate the model's prediction for the change in demand and productivity growth (ˆ* x Δ , ˆ* λ Δ ) after the inception of wage moderation in Switzerland at the beginning of the 1990s. These model predictions will be compared with the true change in GDP growth and productivity growth after 1990 against the earlier period.
Results for the demand regime
For the estimation of the parameters σ w and σ π a transformation is used that goes back to Bowles and Boyer (1995) . It draws on the fact that (nominal) savings (s n ) -which are equal to nominal GDP (x n ) minus consumption -are the sum of employees' and profit receivers' savings, as in eq. 1.
From this follows eq. 2.
9 Hein and Tarassow (2010) prefer the wage share instead of real wage growth as cost push variable.
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So if we regress the savings rate on a constant and the profit rate, the constant will measure employees' propensity to save and the coefficient on π measures the difference between the profit receivers' and the employees' propensity to save. It is expected that σ w < σ π .
The investment and exports equations (A.3 and A.4) are transformed into growth rates (eqs. 3 and 4). The results are presented in Table 2 . 13 For comparison, I also report the corresponding values found by Naastepad (2006) for the Netherlands. Obviously, the 'accelerator' (the coefficient on x in eq. 3) is stronger in Switzerland -as is the (negative) impact of real unit labour cost growth on export growth -, while the foreign demand elasticity of exports is lower. The main difference, however, is that the coefficient on the profit share in the investment growth equation (3) <Insert Table 2> With the estimated coefficients, it is possible to calculate C. Beforehand, it must be decided how to calibrate the 'shares' (export share, investment share, wage share etc.) entering the model. Naastepad (2006) evaluates the shares at the sample mean. Stockhammer 10 As all variables entering the regressions are growth rates or ratios, we can trust them to be stationary. 6 et al. (2009) report results for both the sample mean and the most up-to-date shares available.
I will follow their lead.
14 Table 3 reports values for the remaining parameters and the effects of an increase in real wage growth by one percentage point on consumption growth, investment growth, export growth and the total effect. The signs on the partial demand effects are as expected. When calculated with the mean shares, the sign on the total effect depends on whether or not an effect of redistribution on investment growth is assumed. If yes, Swiss demand growth is profit-led, otherwise it is wage-led. In any case, the absolute values for the total effect (-0.706 or 0.488) seem a bit extreme. None of the eight countries analysed by Naastepad and Storm (2006-7) with this model is either that strongly wage-led or profit-led. 15 When calculated with the up-to-date shares, the redistribution effect on consumption growth and investment growth (assuming there is one) fall well into line with those found for other countries. 16 The effect on export growth, however, is still much stronger in Switzerland because of a high negative impact of real unit labour cost growth on export growth (ε 1 ). Notably, the total effect is now negative even if we disregard any effects of income redistribution on investment growth. The growing importance of exports for total demand is responsible for this. 17 We can conclude that while the Swiss demand regime may have been wage-led in the past, it is certainly profitled today.
18
<Insert Table 3> 4.2 Adding the productivity regime Table 4 reports the results from the estimation of the productivity regime equation (A.10).
Since the Durbin-Wu-Hausman test rejects the null hypothesis of exogeneity of GDP growth, 14 The most up-to-date income shares are from 2010; the most up-to-date demand component shares in GDP are from 2011. 15 The reason for the large absolute values is the high mean investment share (entering ψ i ) of 26.1% in combination with the strong accelerator φ 2 . 16 The investment share has fallen to 20.2% in 2011, which raises the denominator of C. 17 The export share has risen to 51.0% in 2011 against 34.7% at the sample mean.
18 Hartwig (2005) reached the same conclusion, even though based on a completely different model (a largescale macroeconometric policy simulation model for Switzerland).
7 the equation is estimated with TSLS with an AR(1) specification. 19 The explanatory variables are significant with the expected signs. Compared to the Netherlands, the Verdoorn effect β 1 (the coefficient on x ) has a similar magnitude in Switzerland while the productivityenhancing effect of real wage growth (β 2 ) is weaker.
<Insert Table 4> With the estimates for β 1 and β 2 , we can now calculate the total impact of wage policy on output and productivity growth, taking into account the interactions between the demand and productivity regimes. From eqs. A.12 and A.13 it follows that 2 1
(1 ) * 1 Table 5 reports the results for eqs. 5 and 6, distinguishing between the four different variants of C (with and without an assumed impact of redistribution on investment growth and calibrated on mean vs. up-to-date shares). Taking account of the interactions between the demand and productivity regimes does not alter the conclusion from Section 4.1: Swiss output growth is profit-led today. The productivity regime, however, is wage-led when C is calibrated on up-to-date shares. This means that the direct positive effect of real wage growth on productivity growth ('wage induced technological progress') is stronger than its indirect negative effect that stems from real wage growth lowering demand growth, which in turn lowers productivity growth through the Verdoorn channel.
<Insert Table 5> 
Comparing the model's predictions with reality
The 1950s were a decade of wage moderation in Switzerland. Between 1950 and 1960, real unit labour costs declined in eight years out of eleven. The next three decades, however, were (1 Table 6> 5 Conclusion
An estimated Bhaduri-Marglin model for Switzerland shows that demand growth is profit-led in this country. The preferred model specification (which includes a positive impact of wage moderation on investment growth) predicts the actual change in GDP growth after the inception of wage moderation around 1990 very well. It suggests that wage moderation added almost one percentage point to GDP growth after 1990. In other words, the drop in real GDP 9 growth, which was mainly caused by a slowdown in the international economy, would have been more severe without wage moderation. Average GDP growth would have been little more than 0.5% instead of 1.5%.
The results also show that the productivity regime is wage-led in Switzerland. This means that wage moderation has contributed to the drop in productivity growth after 1990. This effect, however, is weak. (1 Notes: x = growth rate of real * GDP (Seco); λ = growth rate of labour productivity (real GDP per hour) (Seco; Siegenthaler, 2012) ; l = growth rate of aggregate employment in hours (Siegenthaler, 2012) ; ŵ = growth rate of the real wage (compensation of employees per hour, deflated by the GDP deflator) (BFS, Siegenthaler, 2012, Seco) ; υ = growth rate of real unit labour cost per hour (BFS, Seco); î = growth rate of real gross fixed investment (Seco); ê = growth rate of real exports (Seco); ẑ = growth rate of the volume of 1950-2011 1960-2000 1950-2011 1960-2000 1951-2010 1960-2000 Notes: Numbers in parentheses below the coefficients are t-statistics. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels respectively. SE = standard error. D.W. = Durbin-Watson statistic. The symbols are defined below 
Model predictions
World trade effect on change in GDP growth 
